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.Abstract
The idea that birth order influences intellectual development and social success has recently been revived, despite the accumulated evidence that birth order effects are often negligible or artifactual.
In this paper, the association of birth order with educational attainment is examined among 9,000 Wisconsin high school graduates of 1957 and among their full sibships, including more than 30,000 men and (1) How and why are siblings different from one another?, and (2) How and why are siblings more like one another than unrelated persons? The answers to these questions tell us about the origins of social inequality within and between families and about the relative importance of families, schools, and other social contexts -including membership in a specific birth cohort -in generating social inequality.
In attempting to answer the first question, it is convenient to remove the effects of shared environment and heredity and to look at the influence of rariables on which siblings do not have common values: birth order, birth year, and birth interval. These variables are logically related to the size of the sibship and may interact with it, so size of the completed sibship must be taken into account in an adequate research strategy. Also, siblings may be of the same or of opposite sex, and this, too, will affect the differentiation of life-chances among family members.
In addressing the second question it is convenient to ignore the factors tending to diversify the achievements of siblings, while attempting to measure and interpret their shared background. Siblings have a partly overlapping genetic heritage. Excepting the possibility of temporal change within the family of orientation, siblings share a set of parents (and other relatives) with whom they each interact in ways that reflect psychological, social, and cultural differentiation in the larger society. Some of the relevant factors include the cognitive characteristics, education, occupation, and income of the parents, and the family's religion, ethnicity, and size. There are other aspects of the social environment, too, which do not involve the functioning of families in a narrow sense, but whose nature and influence varies from family to family. For example, the neighborhood and community in which the family resides and the schools attended by its children are of this character.
Ultimately, the division between the purposes of studying the similarity of siblings and of studying differences among them is strained and artificial. We have already noted that family size enters both analyses, as will sex.. Moreover, family composition and many characteristics of family members do change over time. Ideally, one would hope to construct a comprehensive model of family influences on achievement that would render the distinction unnecessary. For the moment we think the distinction is a useful heuristic device; it breaks the research problem into two parts, neither of which is especially simple when taken by itself.
Although we have addressed both of these questions in our research (Sewell and Hauser 1977; Hauser, Sewell and Clarridge 1982; Hauser and Mossel 1982; Hauser 1983a Hauser , 1983b , the present analysis is limited to the effects of family structure on educational attainment.
Specifically, we focus on years of completed schooling in relation to size of sibship, birth order, birth year, and sex. Our analysis of family effects on schooling is in four parts. First, we briefly review research on the effects of families and of family structure on socioeconomic attainment. Second, we describe a uniqde body of data on after controlling birth year, we examine the possible influence of differences in socieconomic origins on the relationship between birth order and educational attainment.
FAMILY STRUCTURE AND ACHIEVEMENT
At least since the time of Galton (1874) , scholars have studied the effects of birth order on intelligence, eminence, educational attainment, occupational achievement, aspirations and motivation, various aspects of deviance -including mental illness, delinquent behavior and alcoholism -and selected personality characteristics, such as anxiety, dependency, affiliation, achievement orientation, and conformity. This massive literature has been competently reviewed by a number of scholars, including Sampson (1965) , Altus (1966 ), Warren (1966 , Bayer and Folger (1967) , Bradley (1968) , Sutton-Smith and Rosenberg (1970) , Adams (1972) , Schooler (1972), and Cicirelli (1978) .
These reviews indicate that several post hoc theories have been used as explanations of birth order effects, including physiological, psychological, developmental, social structural, and economic explanations. Reviewers agree that the findings to date are seriously flawed by inadequate samples, selection biases, and failure to control for variables known to be related both to sibling position and to the outcomes under study. Moreover, none of the past studies has had adequate information to examine the influence of family structure in a sufficiently comprehensive and systematic way to permit definitive conclusions regarding the influence of sex, age, sibling position, sibship size, and spacing on career achievements.
The influences of family structure on achievement may be studied in samples of persons, as in the research of Blau and Duncan (1967) , where structural variation between families is correlated with achievement variables. Also, family influences may be studied in samples of families (minimally, in at least one sib-pair from each family), as in the research of Lindert (1974 Lindert ( , 1977 Lindert ( , 1978 or Olneck and Bills (1979) , where structural variation within families was correlated with achievement variables. The first design risks the confounding of family structural characteristics with other characteristics of the family of orientation, as in the correlations of completed family size with social class or religion. The second design implicitly controls all of the global characteristics of the family of orientation, whether or not we
happen to know what they are, but variations in ordinal position, family size, and child-spacing are inherently confounded with temporal changes in the larger society.
Our interests in this paper are limited to family structure and educational attainment, and we have made no attempt to review the extensive literature on the effects of birth order and family size on cognitive skills that has been stimulated by the Zajonc-Markus confluence models (Zajonc 1975; Zajonc and Markus 1975; Zajonc 1976 ).
Briefly, the confluence model says that the effects of birth order and family size on cognitive development result from changes in the cognitive environment of the family as children are born and mature. At any time, the quality of the environment of a given child is a complex function of the ages of siblings and consequent opportunities to learn from them or teach them. The theory was initially proposed to account for the data of Belmont and Marolla (1973) Zajonc, Markus and Markus (1979) have elaborated the confluence model to account for altogether different findings in several other studies, and it is no longer clear that the model yields distinctive predictions in aggregate data.
As discussed below, studies that have attempted to assess the theory in its original form in relation to socioeconomic achievements have without exception been unable to confirm any propositions derived from it (Wright 1977; Lindert 1978; Olneck and Bills 1975; Blake 1981) . For that matter the results of recent studies using adequate Page 6
samples have failed to confirm the theory in relation to cognitive abilities (Velandia, Crandon and Page 1978; Belmont, Stein and Zybert 1978; Page and Crandon 1979; Melican and Feldt 1980; Mercy and Steelman 1982; Mercy 1980, 1981; Doby 1983, and Wolfe 1982) , and the earlier studies have produced mixed results at best (for a review of the earlier literature see Cicirelli 1978)1
The best example of an extensive study of between-family variations in socioeconomic achievements is that of Blau and Duncan (1967) Another important study has been reported by Lindert (1974 Lindert ( , 1977 Lindert ( , 1978 , which covers a wider range of family structure characteristics, terms of the specific achievements of first born, middle and last born children. In fact she finds that birth order is significant only in relation to educational achievement and that its effects are slight.
Size of sibship has a small but significant effect on education, occupation, and earnings. The educational attainments of later born children in larger sibships (6 through 8) have a discernable tendency to increase. Blake (1981) 4reanalyzed data from several national fertility surveys to determine the effect of sibship size and birth order on educational attainment. After adjusting for age, socioeconomic background, religion, community size, southern origin and intact family, she found that sibship size has an important negative effect on educational attainment but did not find important birth order effects.
Using a modified version of the Wisconsin model she also finds that number of siblings has a negative influence on the intervening social psychological variables affecting college plans. (Featherman and Hauser 1978) . All four of these distributions show a high concentration of first and second order births, but those in the Wisconsin sample appear to be even more concentrated in the first and second parities. Further, as shown in Table 4 the distribution of OCG men (born in 1937 to 1941) by birth order within family size displays at least one of the marked features of the Wisconsin distributions in Table 2 , the concentration in low birth orders.
Aside from establishing an historical explanation for the birth order distributions in Table 2 , we have been attempting to assess a second potential explantion for these distributions, that the Wisconsin sample is selective with respect to lower and later birth orders because persons in those birth orders are more likely to persist in school.
That is, if birth order affects educational life chances, it may affect the likelihood of appearing in a sample of high school graduates, as well the chance of persisting beyond the high school level. The point we wish to make is that the data of Table 2 provide little or no evidence that is relevant to this hypothesis. First, the distributions in Table 3 show that at least the marginal birth order distribution in the Wisconsin sample is not markedly out of line with the historic record. Second, the OCG sample is not selected on educational attainment, yet it shows much the same pattern of birth order within family size as does the Wisconsin sample. Third, if one admits the greater concentration of Wisconsin sample births in the first and second parity, this may well reflect selection on smaller completed family size, rather than on birth order within family size. The latter possibility is strongly suggested by Table 5 , which shows that the sibship size distribution in the Wisconsin sample is virtually identical to that among high school graduates in the OCG sample, but far different from that among non-graduates in the same OCG cohort.
How might one ascertain whether there is selectivity by birth order into the Wisconsin sample? An appropriate null hypothesis is that the birth order by sibship size distribution displays quasi-independence.
Quasi-independence is an a hypothesis akin to simple independence except it pertains to a classification from which certain cells have been Table   7 gives the distribution of age differences between primary respondents and their siblings, and it is obvious that most siblings are younger.
Thus, having located our data firmly within the family, we become challenged to disengage the effects of history from the dynamics of the family environment. Since the length of parental schooling. affects that of the children, this correlation could account for part of the positive correlation between birth year and schooling among offspring. We assume that the correlation between birth year and parental schooling occurred because more educated parents were drawn from more recent cohorts or because their prolonged schooling had delayed childbearing. We will show that this correlation not only affects our estimates of the effect of birth year on schooling, but also that of birth order. In order to demonstrate these effects, we first analyze the family educational rosters without introducing parental socioeconomic characteristics and then introduce these characteristics at a later stage of the analysis.
Schooling And Family Structure In Full Sibships
In order to separate the effects of family size, birth order and age, we have carried out regression analyses of educational attainment within sibships numbering from 2 to 10 or more. For each size of sibship, we have also entered a dummy variable indicating whether the observation pertained to a respondent (1 = respondent, 0 = sibling) and variables for sex (1 = male, 2 = female) and the interaction of sex with respondent status (R X S). We introduced these 3-variables in order to show the effect of sex on schooling within families and to control the truncation of schooling among respondents of both sexes. Given our
Coding of the variables, the difference in the mean schooling of male and female siblings is the regression coefficient of sex. For example, in Table 8 The effects of sex and respondent status differ by family size.
Among siblings, the sex differential in schooling appears to be less,in large sibships. Among respondents, the sex differential is relatively stable At 0.6 to 0.8 years in sibships of 3 to 9, but it is close to a year in sibships of 1, 2, and 10 or more. Among men, the effect of being a primary respondent varies positively with size of sibship from about .4 years in sibships of 2 or 3 to .9 years or more in sibships of 7 or more. This is consistent with the idea that the positive selectivity into the sample is greater in large families where the average level of completed schooling is less. Among women, the pattern of selectivity is similar to that among men, but it is less severe.
There is virtually no difference in the complete schooling of female respondents and their siblings in sibships of 4 or fewer; there is a larger, but somewhat irregular effect of selectivity among women in larger sibships.
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Page 21 The overall pattern of sex and selection effects appears to be sibships. However, we find that effects of birth year are virtually linear in the total sample, and for that reason we suspect that larger families may be less well integrated and, hence, more subject to the exogenous social forces that effect educational change across cohorts.
We have tested the linearity of age effects by entering dummy variables for ages of respondents and siblings at the survey date in a regression equation that pools the effects of age, sex, birth order, and respondent Page 22 status across all sizes of sibships. Educational attainment is excessively low among very young siblings (aged 20 to 22), many of whom have not completed their schooling. Otherwise, the relationship between schooling and age is very nearly linear.
The triangular array of sibling position (SP) coefficients in Table   8 shows In addition, for a highly stratified subsample of these pairs, we have ascertained mental ability, earnings and several other social and psychological variables. We hope to extend the present analysis in several ways with these more complete data. First, we want to look at Page 27 the effects of family structure on ability. While nothing in the present results leads us to expect that we will find substantial effects of ordinal position on ability, we think it is still important to exploit the evidence in our data on that issue. Second, we want to bring variations in ability within the family into our models of educational attainment. Whether or not ordinal position affects the intellectual development of children, the effects of ability differences within families raise interesting questions about the allocation of familial resources and about the effects of personal and family characteristics in the stratification process. Third, we are extending these models to include post-schooling outcomes of the stratification process: occupational status, earnings, and family formation. Clarridge 1983; Hauser 1983a Hauser , 1983b 31 
Note: Source is 1973 OCG survey. Percentages may not add to 100.0 because of rounding error. 
